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* * v m * * 



1. -1f®&*t&7T&* ^*^^*#*A^*&B*it4l*A«| 
■■£t#t . #4I«A# #»«^H#Jt**A**l RAM t . Slit* 

it£tffc£jMM**«*tf#A*£. JM***£A*$*AttB* 
CPU 4H*4s ^**RAMHIfiar«. 

2. --*tB4Ub«*&. £:HSJ£ 1 **###A«6B4MUM* 
ft* RAM, J»B*it##A^**RAM *, I^N-#r*m#ft* 

RAM, «B**b«^T*^4fr*t^i * CPU «£ft* RAM, iX3ti£ifc 

RAM tttBft-IU*. 

RAM <^ A 2 I s ) £ f- RAM * CPU 

4. -4tB**b**JL. 't-BL^^ATfir* A«^B*lt*^x 



ram, ftitAWftf !£t#J^£B#*ti& &ff£, WUUtfl*^ 
ram + 

4*4frft£X, 

RAM t##«tf H**U§iM**3A###, 
*X«*«$-±.**#i 

*.*r***x. i ii**XftJt^*-*Jt^* 

■Bt^R«fi*X, «****4»*Xt#lt«*rt*» WW** 

^ RAM 6$ iff ft, 

«ft^it4fr a «*i *x , « ******** t * w a * 

***$#**, #**B*it* *&£#****&. &4T#ifc*f# 
**l. 

5. «L4l4i3H#^4Jti£^B^«*LX. Jufc-frfl 

^^#^VRAM-t^ti{6^@>f|.|t|&^ VRAM jL^M,Jbt, 



VRAM #*fe£U&#3tXo 

ifc#*Xifc*£*B#y&#*t#* VRAM Ji^**t^# 
Xj V&L£.M*tik*& VRAM _t#*fc.;bLtf# 2 4.A.&X. 

7. *MM*fl*iM#ifcttB*&**LX. 
RAM Sfe-ffiy H , tMRAMt^W^WlSf^®««* 

*j£**tf*;**A#*#B#Jt#* iX3U»tett*,**X^tfB 
B flit***** t W*M. B • **fr-t*H* 

Jt*tt*i&tf AfcRAMifrR*, tf#4l£l&4f.£.&B#*4t4,B 

*RAM ifrfl t .##£X*MlWtf 1 ^«*#teiSU£*-&fl**4il 

-ax****.* CPU -^ifctf #AiiUfcll*f B#. 
10. ftM**!** 7 ft&tiB*«b*£X. , : * 

*RAMigF«t. #*#«-L4t«^B^^#*«.X4.«.^ VRAM 

1.1. *#^**7^^B^«*X»*#lt^i*JL*4!l 
* RAM ijF « t ■ . *#^*i»*-»Rf#*t^ll«B*flL^ib 

RAM tt-ftH. 



12. 4 ft&ti>m*L*b*&*.*&#te%i&4Lft& 

P^faft RAM kf+ILM RAM 4$ #4* 
4>L*M£#fl*ifc&£#4m^ RAM ^«IA#*#^#2** 

Jf<&4-7L, #fftf-ftWi3L&? RAM it, RAM fc\&$-JL#IV} i*\$L$. « 

13. < t^^r j Hf«Miii!r-*Afl^H*it#*A 

RAM, iii±^^^.;tl^t^-L^®^|t#>|L^^> 

&&X? w^*#*ffc***#lb#*A^ir**^H*it4*^# 
ill 3£ jt » 

**-^^*^it«rt«*^4liJt*X4lJt^-t*«tt^* 
l-8t£*Xi 

1 ^*X4Jt^*-*Jt^*^N-fiIft^J;*i»flf 
J*j&**#1*fcXi 

£*I£X* 



X; VRAM £ ft 4$ S £.&4*£ VRAM jL#*fcJbt, 

VRAM 4$Jfc*Lj&#JtX. 

*X**i*H«>6#«t#*VRAMJL^JfcAt^# 1 i.A*Jti « 
aiiAH^*t4»* VRAM jLttfeJtft* 2 £A*X. 

16. 4M&&*«]:££ 13 ft : RAM }& 

@^IUJ&£^&t#teX^@^#&#, ***N**-t£H4L 
■It*^** RAM -»ff|it«t > #£-UfcH##t#iK. 

RAM ijr« t , ft 1 4M*^*iM!t£*#«**4*£. 
fl^tf-BUt**. CPU T^d^A.-Si^a^®^. 

19. *L4§*.*l**16«tiE^^A*l.. £J^i£;tSL^ 



RAM i* H t • *UHU* R t #1**$** ® A W 

*E*I^«.* RAM 

21. *#*i*i**i3^^m*l, *#*t^i ^«#^»ir 

**/HttH**t#tf RAM RAM 

^I^Bti?|Vm^RAM^RAM#^#>t^i5rr' ; l^j:o 
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aw* 



#]*>£S 10 (a) *, ^TflT* AFGai2>Mr#*BG0^BGl l 
;M*fc&ffi#tt*^&#*£ : «T*S FG 4$ A CHR, 
"6", A BGO tftZftikft u r\ BG1 "4" 0 4f£tfl* 

if#ABGl, If* A BGO #J'i/flft,6 t * . # 



-k°® 11 ftifi.&m 11 t ,$JI*t*g;ffL 2 it il&n 5i£&£ CPUl JL, 
CRTJL7it*16it****l*b**l.2-L. vXCD— ROM & ROM 
^A*^*-^#««.Jt. 3 3l#^ CPU1 ###S#RAM4 
CPU1JL 0 

^^'h^^^4*^oCPUl4t^^4*^^*JL3^ib« 
CRT &^3£ 16 * 7 *#-*«aiir**^» 



* CPU1 &i&#<^#H»^;MMM#A^ RAM8 
to *#*B*A«*6 t. RAM t-fcAfc***. 

ram («TJBi*VRAM) 10 to ir#*«*B*!t#t#H#lfc#*» 
B *»B 12 (a2) #r^, *MffBtfft4lt JkMII 

■f3l*JL^^-t*8>h#.**t^*^*»H 12 (al) mi*$}$-7L4t 

^«JLi|ffl^it#t&^ir*A-t^**t*t#. *»B 
12 (b) tip, tf#A**fc&M*#fc*£#*, Btfj&ft***'] 

/fljLi£#-7L# VRAM jL^-7f^JfciL«Jt^f»^ VRAM10 t<tfi£1f 

a* ei s ii , • ir* a 7 jut* 

J«J& f -AL VRAM10 *-fcsHJLifcffl4*Jt#, *vX^tf*A#4MMifr 
SWUifc*.**** 12, 



#£ftt* 13 o 

& RAM14 13 Jl. AMfc*.** 12 

t 3 *fc (*x, *\ 

Jfc) RGB #4frfcfc**flFf 15, 

/n d/a 4t*^***t**«i*i*-f-****<r*, 

J&lM'JvX^ TV £$LB%iKM CRT ^.^H 16 Jl 0 

[1T*H#.*h**t^-»W*.**» vram -Ksriv-)] 

A VRAM 10t***tJS. VRAM # W t i£ t * 1f # A *b 
JSC* 7 t#it#ifrflfc*17 3fcfr&*J. T** 91* VRAM #i*R 0 

#nJ?&*r vram -fcsrR , AftteflL, **4»**lt1f**Jl^«t. 

VRAM t*tfcfflf.«t#,«3l«*CPU^^*r*&H*it#3|A 
VRAM, 

VRAM ijF|SJfe^*tH*1«* VRAM t#@#.&4&# "H*lt4* 

#.#ttA4Ufc4MiGPiJ ^a vram "cpu #f*y\ m 

&-&&#1*£VRAM ttflMffflftJ^W**^***^*** 



flr, jgL-VRAMf «AB4tit#. *&*H*W##*. ***** 
vram f 4*BttJ&**#ti "B$£*M£ife'% v*3L4Ml-fc*B#*t 

4»B 13/^, it*. VRAM#«**+<fcN>l;iifrib l-MM-t 
R*,*** l flit*. J dtifrfl. £ 1 >Ml^rt#^ 

@#&4J§£ VRAM f*)tiJt&fe*L* VRAM, A^^^VRAM^ 

nvj^mio ?3>h. *t-f Airjuw-a*^ cpu -ttrfl, 

# A BGO^BGl Bt, :|MI1fc4t*FB#l&*ftt VRAM#fi#]o 
[VRAMiyft<ftiE)##)] 

£B 14(a) t.fl&tetfM&^B ii t^#*B*Aat*7 

«HfrflfcJfcl7**|lMfB**. £@ 14 (b) t. &^#A Jg^ifr 

VRAM 10 t *t*h*t ^^^ASiHW 
#IMFBtf**ilJtMt4ft. AJt##W, *B**17*#-tlfc 
m**mh % l;£ J $WH : &&'t-$& BG0^B^>6**t# (pnd) 0 



*fc*U§£ VRAM 10.1* #JW*tfjfc#^*«fc£ VRAM 10 ft.-f 
<H*L4IJiJiJfcAt^ VRAM t*Air#*l»0^«§H^>6*lt#. 
ilf £&4ti*«t , 1 ;Jtfli£ib 1 (16 te). *»ffl 14 (c) flr 

41, tflT&fttftfA bgo JL*$ l.^>L^ffl^it#^^**fc*t. 

WRt, ^L4l«^ffl^-*A#*ABGO^H^«t4» (PTD) o 

*JWMft£1f-*ABG0 % BG1-&, £l*#ffltttAttl > M c tiB 

■H#*t#3fc*f2*-&«. BA, 2<Ut# 3 i* * 2>h 

BGl A* 4^RN-^AH«-€# 

|t# (PND), BGl 4*HJ0|t#ttJr*fe*L. 5 

6*-#flBt, *4§-i.i£"fr **At. ^ VRAM t^ib 2 4^*$ 
SJPItJft (FTD)r&i±A$L&ftil*J?*% 1 6 

A BG0&BG1 ^Q4L«t4». 



% % 7 8 , -&£4$^ CPU #&#^#@#IU«r£&^ 

#*!lM^CPU^& VRAM10 o ili±&^$ W # CPU -C5T )VJJ , 
VRAM t#S&&4&, 4:il^^8tl^^.^Jiii^^@^^^'@^ 

(1) &TF&fttf&ft%ttt%ZtfHW*>&&> 

(2) JL^/«16^CPUiy|Vl 0 izffi^mVJfLfrftfc&Z&ttft 
#*f-t, ^MfcCPU^^t, ^^^©^t^#l^^il^lt 



*»® 15 (a) #p5c, iS/BGO^BGl t» tf-f 

RAM ^^&«:4l>t. 16 fettUNMfcBGO, * 

*4tiL|tJ§i:i J****) 256 **8^«t**. - 

it) 4L**t*>. 

Jti£ fi ftJUMfrA ±4*** • # WW vram ft 

A® 15 (b) t. 1f#*BG0 3lBGl#B#*t#rttf4MH|L 
1=#B*i*t4i»t. (16 fc) t, 1T**BGOt**4^ 

li**%£*«$B*M*t4* (*^WW8H*). 4MMPB# 
BGl6$4fi/%T, ?>Mlft£ 4 & 

[Hi|JU§****t*»*» vram 



tt-sfrW^* VRAM 6$^r4,o VRAM ^#J/£4fc;ft 

B fl£ t fc*MSt£ il * **##*ifc*t CPU ^ iy FJ »t 



VRAM &t , VRAM 0 JJU^B 16 #*WWHBL B /I . 

# 2 ^ VRAM Pp VRAM— A VRAM— B ^M'l^ge.&^'f iSr BGO 
BG1 0 ^1f#* BOl ********* A t *P 

A t1f#* BG1 VRAM— B 

B flUfcli > Bf , ffj * ft # VRAM— B jfl -f If # © BGO . * 4! 

#-~#VRAM 4MtfA#tt*>LBt4L-#. B*, VRAM& 

vram 

-*B*.*b**&. £ ft ******* A*. Aft»Hr£B*** 

B**t#tf ±*.T* « • A P * VRAM <f«] ft g J^i£ 

B*Ufc#«*4H*. 
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> >N VRAM 4LI5J » ft VRAM 4*#*+*,4Lfil * 

CPU 3&*r » $ £ VRAM ^M&tf 1*1 ft 

JUH*#I# ffr * & *t * I s ! &^ & ■£ A . 

4*ft. 

it*. jL/MA#H*Jt** VRAM Jt#*fc*L, #4$£i&& VRAM. 

*x9i**# 7 ^a««^*#-*rffl****x. 

j£ VRAM #i£ifc*4MfjLlMI#tt«rt*. 

f 7>h0*$tfHflL*biSfcX. 

£^8*1*1 f*)# VRAM -fcSFR^t^^Jr^i^^a^a^Xo 

VRAM^«#-ftr^^«r^^ffl#.*hJa:|LX. 
?t vram tii*fltiAfMfrtttiB&4M&X. 



® i|L*t#itff vram &;g;^&, vX3l£ £&*t ^S&#) tttttttt ffl flt 
^itW^ 14 4^11 VRAM iT«it*t*JR 

15^E)^^^-^t^VRAM-Ey^i±^t, it it 
if a £ VRAM Xit) VRAM 

*AW<t*16>MI^4lt^-^JI-ir«^ VRAM ft 4) |8] 64 

«,* 16 Ml . 

*Uttf ^M-fflrtJMt** VRAM iyR##^4L#^^^3^*l 0 
*&Wf» 19 4- 9 fl***-***"* cpu 

#l«l^?tVRAMi?R##^^^^^^^ 0 
*t VRAM ifrfttiJMMfrttttft**.. 



ttmflL&te&ft VRAM &*^«tfit£#££&^«ffi***Jf# 

t RAM ft & tf-f A ffi 6$ fi #-&4fc • -f « - «t I*] f*J 

* CPU #fc#CFU 6M!H-*t&« 

RAM 3&fi"#ffio 

•f iS/^IS ftJUitiftft RAM, 4$ ® flL|t#-frA£a* RAM t , J 5 ) &t 
-#ft&$4t.4l RAM , 

* CPU 48^** RAM, #^ift;fc*RAMfttf|jahfr 

^.J^^&^^RAM *p*H$ 2 ^, * CPU4^ 
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*X4HJjMHfr*fl**B*lU*#ARAM t. 

Afl.«*BftJt#i IftfBfcttifM^***^**^**** 

frl*£X*tt#;*.**i X^£X*#i*ftfctf*X*tf 
#*4*B4UMi. &#®###£X##te#; iMrfl***#1* 
RAM ttf B*iU§*fl*3A##tf«£*Xi 

i£££X> «-f#«*» liit^ltXflt^*-*^^^^* 
*fWl^rt*^*1»*Xi *#-***XtW#1»^i , J*iiE*l^* 

$1 RAM A^^^RttfiltXf *3UMS*-tf-*A*fl#B* 

flr A * , B «.£ ***4Wfc***f • &H*m 

******* rt«**X. 

X4*4f*Jt*XAilt<W»^*****^^*^***Xi * 

VRAM ift |fa4$B4tJt4l£ VRAM Jt#JfcJbfc#4$*XiO. 
VRAM «*Jfc±fci&#JtX. 



£&#4.#B#,£#IMl£VRAM Xtm&ttft 14.^*1.; MIL 

A*H«*t** VRAM Jt«$fe*L4$ 9 2 i.^^i: 0 

*£***RAM3fctfi*W, 1fc*)LjM RAM t*####1T****H 
*&*.fc*^It*tf**#&#*ttBflit#* 

i*«,«RAM # i^j t . « cpu ^^^•&&a^B^, **v:<£ 

*JUMll*RAMifrflt. VLW vram #fL^F#*^^#1»Jufc« 
^B 

48t**RAMijF«t, *#A^#fllAJLlt***##t^ll^B« 
ftdt-fc ifc ^#*4»^3tfr^*« RAM o 

&*|*& 12 *h£ti&9)4*#4t# : ?^%L 
M RAM £ > >Hjy* R AM ^ f» # ^ tfr «. T • *C *J # * 4 1^* *^ 
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RAM6^#^#>t,|5]Bti55rRiS^RAM^ RAM & 

tt#*BIMb**Xi ***ram ftft#AlT-***ltiB4tJt4t 

&*^ir*B^«*jt4fri€^ir**^B*«t#<i»i. 

daL J )T-*A^B«.|t#^X.^*Jl, *B**b3se*X^4Wt*: -a 
t«£i**#1*4M!L* RAM *ttBfc&4*iMt*3Atf4*#«$4S 

X + *NH***rt*. ram tfi*«#i*flfc«*Xi 

*L«*-ir#*t^^WB*it4i^-flrA* f #*UftB*Jfc#i*3* 



Xi «X*#*> VRAM ttlb4$B*JU»£ VRAM jL#*fc;feL##£& 
VRAM #*U»U&#£Xo 

#*Xifc#£AB#,6#*t#* VRAM JUftJfcittf * 1 4.^^X; 
w^ai^Affl^it4»A VRAM -L^*it^# 2 i^S, 

16 tfAfctf XfltftfJt* : *L*J** 13 

H*MRAMik4ti*ft, fcifoMM. ram t*#*^if**^B* 

iF«§B*^ffl^lt#*1f**t^X^B^-€#it#, 
*B*it4l^«*RAM -arflt. #J^-»PI^. «JtB^it'#*,B 

17 0r&#X 3 /!##4£#: 16 

Wl** 18 W*XW^-tt*i *L*I#* 16/^i£##*MMt 

&*»J£*. 19 ^ritX'W^*^^ : fc#J*£ 16 J* jfc##*MMk 

*JL*f RAM R t . VRAM-fcyR* 4® 

fc.*]** 20 *hfcX9I«*#tefc : 16 J^i£#*M»l£ 

«Jt* RAM -fcar R t • 4M£^ Jut iSr R t B -tfflufc 



RAM &£>N8^RAM 13 t 

sMWr4*£**#ft* RAM ^«A#*+^# 2 4HJt*Xiv^ 
4fJLi^>^#^jl^5e.^4^RAM ^^^RAM I 5 ! 

N-$fl&* RAM ^ RAM tf##*^-sjfffl|t.E. 

# 7 -St*. VRAM R tiDMFfi # , *ilii£*-f AiMhMf* 

«-*^H*«t4i* VRAM _L f„ 

VRAM t-a^VRAM-ss-W^lftSfB^. f*p^££ 1 >NM>r> t #T 
*t*i|Lflil*|**2Ml^, VRAM 
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♦Mi, ROM ♦ t * * . HjibiEtt***b*it-arR>tW. fcftftfl 

VRAM WB. @Jt, ^fc******* 1 ***^ 

f #*«4tt-8Ufc**, li}£*£**&fl#fl"tl*liK.A-fl VRAM ^ 

VRAM ##.fl#.>;t e 

*»*>M*l#J#*3#**W, flffe^^^^J^l VRAM 
r*.&*. JLHfe^VRAM-*jb£^^ffl*«t#. #1, ft^LUBiUt- 
#^4lrA*ift#A«^«l^**^i£^fl 1* VRAM, Bjtbfe 

jtUfc^JE^aa VRAM <#&i-. 

VRAM tfrfltf-tftt^ffl*f#Bfc&3t£X. i£&&il*)Jf\*%Z$LM. 

VRAM tf-ftflftft. l-&£*ltftflJtiM*£. 
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H f*l £ CP U % V A *» M ft # . i£ A 6<JTZ H J*l & it it CPU # X # 
1*&£to ^J^li?R^*!^jl, $£#l VRAM 

VRAM if i°\ Bt » AMff*£.£-& 4M&-&tfl£*t£ 

_£vram 0 *p, <*#X#.#-arW^iA-*, 3f fir*. 
^^AM^^a^M, *M&#*£&#4*J£*$B#Jt 

VRAMJl^J&M, ##ti&&VRAM e VRAM 4* 
7^VRAM-fctf|B*JU§. *.4?B4Mt4« AVRAM, HbftBftJt 

4MHt*££i*tf*£5A^$:JM*BflUfc#£ vram jL#*feit. 
*p, "B *h * J JijMtXJijfcB**^ 

*fc|t4*£VRAM JttfJfcifc, VRAM, §-#tf<*M^ "B 

A""*. * 2i*«Ljt.4.*B^lt4§*VRAM J.^*At,# 

20 •••• 



VRAM -ft 1*1 t , tefl R <M^t^&^-& lb #1$ 

£ vram + Q1t**ti8***W*t*1*1LB#&**'***' 

VRAM t , ftvX CPU ttA4$#*,4! JLnr4lfi|£ l >MI*P*£«. 
CI>— ROM ^ t o 

4« *T> S # 4 1» £ VR AM R f # g t • ft « ft & ft * CPU 3& If ^ i£ 

ft &fc;JUO§ *F H # t i* * « ♦ . ft i) A-f-#*Wt fr-ifr 
d^*j(L«4t*l*jiii2^*^AW»Wilfe*a*ft*^/il VRAM 
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&****frH*.*ba*X. *P> & $ 2 il$L$L&il*L&%% VRAM 
* * o # R* X ^ tf* VRAM jR, VRAM 

^^x^^^^'4^^4t^^>a^-«^H^-Bt^**^-ax^ 

VRAM ^ VRAM #1*#-7C to 0 jfclM » *f*»£ 

*#Bfc*t##*. WBtttMAJfeftW VRAM**. 

VRAM igrftf tt4fi^B#4*#*M&. Pp^J^^^tX^ VRAM 4$ 

% 14^*Xlfe«Ji*4lt^*XftJt*^^+^"t«lrt 
it ff ^ ^ # * ^ * . «CPUT*tf#*##fc£tfi*Wrt#. 
i^A^ijFRrt**CPU #A#«X 0 #f»m*J£X£&^#ft# 
JLit-»Hrt*, «*Jvram-»H. OUt, #*te£fl*X*#Ufe* 
*^*ibH*«t4*^A*^^^>^ir*A/«^H*it4§^ 

XT&tfc£ VRAM j5J t itf ft * , ft#.*-L* ft *fe*H* « 

Hp, 3jAJL^#«|tX^ijrR^^«TF^i*Rft*^^A* 

^^stfctfBfcitiMWjlau**, 3Atf^*>Mp^ f 

VRAM D Kp, $&&X*Mfci^<M^Mt& 

3|flr*» «^i**ii.3MIM£«*B**4l. ifcJL*feJbti&# 



*£i&4HK£#H4Mt#£ VRAM XtiibhL, #$&i&$k VRAM, 

VRAMi£ifea#JU&, ft*fflflt|fc*^**Ji.*3|AVRAM^** 
^S4LAt#^ VRAM Ji*$Jfc*t, fp, "®MZ*kT% 

4!*^ VRAM. IkViW^^A. "mW&tei&ti" tf, **2Jlj& 
*Jt£-#.IS#it4*£ VRAM Ji.#*At, #4$£#&VRAM 0 

+»*^*t*I**16W*^A9l, VRAM 

#flt, it«*^-ar«^^*#.^* vram 

-f^&i&^-i* W ** $ £ o 

*» & £ ff) # £ 18 fh i£ OL *J\ , *'| £ JJfc # *Mfc VRAM " 

ifRt, ft CPU ^iM^*., #ft>M$&^#i«]£l^^til 

£.<tf~ JM#fl##ttll*B#ilfc*'W*» CD— ROM ft. 



WHiMJjM*** 19 fkMtLVl* & ■f4t-t**W*.t ***** 

B^#A VRAM -ar«»*#t CPU ill &3 

*»JH)|l^*l*J**21 *Nfctt*91. JHtt***#t*<fe^ VRAM 

&%tf&im%Afa 0 2&&$LM.il*L&&% VRAM^J*; 

BAft*L#H*it#^*AJt«:«^*VRAMJH: f « 

# ft I 5 ) B+i£ ft VRAM & VRAM . A 

^^JH-a^ll^H^-itX^^iJtX^*--^ VRAM jR, VRAM # 
Btf&£^"9t^^ VRAM tf&f; 0 

B 2 ^AW^^^lt^B^isUtX^^^H. 
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